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^ ilffl -ff 

[0001] :^^mi-i. ^t&m^^:^i^'Km-r^h<Dx*^'o. ^hicmm^at. nEm.-^—^<D^^ 

[0003] r5Lfc^ta^7^V:^i^l^*3V ^Tf*. x -iJ'cDlB^- :S^fc(Cffl V 



wo 2005/008650 2 PCT/JP2004/009185 

[0007] ^(D<J;5^-^ y'-^^w^-t^m^Kiti. y-i^(Dn^t^'^m^mmRm^^^\^ 

[0008] bfc;65oT. )tlS^7"V;^;5^(^lE^^»^±i^$^^5fci6lC(^, "t^— 
[0012] if.mm(Df)^f)^^ g 390nm7^eV^L420nm(D^5: 0. 
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[0013] :^mmm(Dm%i^xtnt. n^mm^tm^^^^tvx^MMRmm^m^f^ 

Rmmk^±^i^t\^x^^nx\^^^n^mmitmm^mtmm\^'^m^n. 
^jas^ti^rttcwmu ^jmR}t^m\^^&m.-r-^tmm^tix^ ^f-^-Am^^ti. 

[0014] jr^MRjt^mi^^f^^s'^tvx^-^tix^^^m^mmitm^n^mtmmi^'^m^t^^ 
(D-^T^i^mm(D^^i!)^. mmm^mxh^t^xh. r^-^^n^'r^^t7!)^x^ 
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[0015] ^PjIvI, ;2^^BJt;i*3V^T(*. ^MRJt-mH)^. 2nm/ceV>b20nm(Dj?:$^^UT*3«9, 
[0016] 2nm/iV>L20nm<Dj?$^^L-rv^a^'^lC, :9-^SJ^?il t-?f0^ 

mmmmKmj^^rLm<^i:^tn^hti^(Dx\ ^;^mRj^>m:^K 2Wcev>b20nin 
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[0019] ;*:^0^lc*3V^T. 5>^i?HiS:^fc:^^!fe:9-tLr-^*tT.S*^Jl^^t;#j{^> t<l;iP5 

[0020] &±mitmpto:iL\t, m<Dn^mmitm^^^x. ^mm.m^m<. vtct^-ox. 

o 

[0023] >|s:^P>^^;l*3V^T. ft^MM^bi^ibT, m'fbiSAgOy^fflV^S^^lCf^, yja^O. 5 
[0024] ^^0^{C*3V ^-C. 0*U<fi. eikm^l::i^;a53>jii|UT. Ji^^^H-S S^c^m^d^f* 
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[0025] ^^mm^m^x^ tftmmf^:^^n^ f^-(Dmmi^m^iff\^x^ ^j^mRjt^m(Dr 

[0026] ^mM\^is\^^x. ^Mmu. tftm^m^if\-L-x. i^—^^^mm^ntctm^. 
u-^^^m^^x. mm'r^x^im^^tix\^^^o 

[0027] ^m^m^ift-vx. i^-'fmmM^tiftt^i::. ^mmi!>^^-^^^mvx 
. ^m-r^xoimf^^thx^^^m-^ia-i. u-^yt^mM^thtct^K. 'j^MRJt^ 
m^^yf)^mmvm<xh. ytmm-^^h^m^th^m\^x-^x. ^Mmi^^mi^^j^ 
^t\^x^^tix\,^^n^mmim^n^mmm\^s^m^^^:Lt:d>x^.]^fc.f)^ 

fc. ^T^m^Jt^m^^s i-—^it(Dmm'\±<Dm\^^M^mmim^^/ux\^xh. ytum 
[0028] :^m^iz.is\,^x. 3fepi^juijif*^ u—-^^<Dm.i\^m:dm<. mtmmm<Dm^m^ 

o 

[0029] :^mmiz.m^x. ytwmi^^^n^sh:$sxxrre(D{i^tj:<th~:f7^^t^^^t 

LTfi. (SbTe ) M ,:Sfc«{(GeTe) (SbTe ) }X X^t^^tl^U^ 

a 1— a 1— b b c 2 3 1-c d 1-d 

[0030] 3tPi^^lxji^^l'^mssb^3<^:OTe(D^i.-f^<i:t>-^'lr^t?'a■^^5^ (SbTe ) 

a 1— a 1— b 

M Xm^MB^^^-^^h<D(Dt^i-i^ a*3j;t;«b{i> O^a^l, ;6>o, O^b^O. 2 

b 



wo 2005/008650 



7 



PCT/JP2004/009185 



[0031] TC^Mfi , i:< K^&M^fl^h(DX-i-itj:\^ ^75^ In, Ag. Au, Bi, Se. Al, Ge, P, H 

, Si. C. V. Ta. Zn, Mn. Tu Sn. Pb. Pd. N. 0*3j:U«#±^^^(Sc. Y*5 

[0032] — ytmmK-^'^tl^Sh^XXrre(D^ptj:<k^~:lf^^ts^^i!)^^ { (GeTe) 
(Sb Te ) } X Xm^th^U^^^'f-^h(D(Dt^n^ 1/3 ^c^ 2/3, ^>0, 

c 2 3 1-c d 1-d 

[0033] TC^Xfi, ^< Km'^^Mh(DXnfj:\^ ^jb^. In, Ag, Au, Bi, Se, Al, P, H, Si, 
C, V, W, Ta, Zn, Mn, Ti, Sn, Pb, Pd, N, 0*3j;TJ«^±m7n^J:'9/ceSl¥d>b 

[0034] 390nm5^^V ^U420nm(^?K* ^ ^^-TSl^— if ^^ffiV^S^-^dfi, ytmMtVX 
Ag, In, Ge43j;t;«#±^7n^J:«9>'^SII/0^?>31f:f *lS{i>J^C<iti-a<7)7n5^tr^ 
f^^t\^X^t^^t7!>K t<izm-^V<. TbmxtVXlt. Ag, In*5j;tJ«^±m5c^J;'9 

fj:m:^^hmitth^<>fj:<th-'m(D^m^^f^^j^t\^X^ts^^t^K t< J^^^UV \ 
[0035] :2jc^0^^C*5V^Tfi, W-if ^^^Sfl^tt^nT, ^^^SJSji;^^, *^Jg^^^{C5}-jiPF 

um^^^mv^j:^-^^mt. ^^^i^^efWcC^f^-e, s^^t-^(^)c/'Nit^cfc'9-Ji 
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o 

[0039] [|1I2]I112(*. mi(DAT:^7]<:^rifcU^(Dm^:km^mX'h^o 

[0040] [iii3]iEi3 (a) 'f—^^m^^ti^m(Dytmmv'4:^^(D--^^i^^mmmx-h^ 

[0041] 1 7tts^7"V;^i^ 

2 mm 

3 m^(Dmmi^m 

4 ^m^m 

5 ||^(7)f|«f$:Ji 

6 ^j^SJSS 

7 ^-cDaS#:ii 

8 t^mmm 

20 

[0042] &.r. mHmmi^m-5\,^x. :^m^<Dtt}^v\^^mmmmi^^t. nmi^mm^M 
[0043] mm. :^m^(Dmt.v\^^MMmmii^^^^^^^tim^U:^^<^^^umxh^. m 

[0044] llll*5j;t;^|2I2(^^$tL5J;5i-. ^»^1ti^;^^:^^^7fel5^^^l{*> S^2^# 

met. m-(r>mmi^m7t. ytmrnms-nK ^(dmk. mm^tix^^^o 
[0045] :^mmmm\^^^^x\-t. mu^Tjk^ti^x^i^. ^umv'^^^i^^m. %mmmsm 

X0lt^m^^tlX\^^^o W~if5t20f*. 390nm?'ceV>b420nm(D^;S:A,^^b. MP 
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[0046] mmit. ^iB^T^v^^i^' 1 \z^}sf>hMmmmmm^m^-i-^fcib(D^mi^tv 
[0047] mm2^ms^ir^tiib(Dum^. m^m'f^^^i(D^wPfthxmm-t^:itt^-r^ 

miim'^\.<m.m^Mo :L(D^otmmb\^x\±. miJ—^-^-^-vmm. r^v/i^m 

[0048] *llMit^-*5v^T^:i. ^m2n. ^v:^-:^^—hmm\^x^x^^^fi. mi. 

[0049] m2ic^^fh^^o\iz., mR2(DmmiM. m^<Dmm,i^m3^mfj^^tix\^^^o 
[0050] :^mmmmK^\^^xit^ m^<Dmmw-m3i-i. &m2%:^m-r^tfh\^^ ^<d± 

[0051] m^'Dmmi^m3^m^f^i-^fc}^(Dmmmmi~i. t<Km'&^ri^h(Dx\^f^< 
. fct^it. m<m. mit^. mm-^fcn:inhcom^^t>^^^f^^^t^^mm 

*L<{i. Si, Zn, Al, Ta, Tu Co> Zr. Pb, Ag, Zn, Sn, Ca, Ce, V, Cu, Fe> M 

itm. fe^v^jt. :Ltih<Dm^m^^^x]^j^^ti^o 
[0052] m^cDmmPfmsn. tct^it. f^^<Dmmi^m3(Dm^7cm^^t^^t^m^m 

xn. M^mmm. :^^<y^vyi:fmfj:t'7!)^mfhti^c 

[0053] ^^(DmMi$^m3(Dm^l-i. t<\Z.m^^tl^h(DXlt.fj:\y^7i^. 10nm?'.^V^bl40n 

[0054] m2iC7fi^ti^x^i^. f^^<Dmmw^m3(Dmm±iat. ^mm^t^^^^tix 
[0055] ^mmmmi^i^^^x. ^mm^n. ^iEii^7^v;^i^ii;i, mmm(Dy<u—iz.n^ 
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[0056] ^mmmmi^i^\'^xi-x. ytm.um4it. ^(Dm.u^MT!)^^m<. mmm^(oi&^^sh 

[0057] 3tS^HXS4tC'^maSb*5j;OTe<Z)^l^?fe<it>— ^^Sr-^tp-^^^UTfi. (Sb Te 

a 1 

) M ,^fc{i{(GeTe) (SbTe ) }X Xmf^^n^mf^^^'r^h(D7b^t< 

—a 1— b b c 2 3 1-c d 1-d 

^^K. Tcl^Mfi, Shi6XXfTe^^.<^m^Mt>V. TU^Xfi, Sb, Te 
[0058] ^p^^txJi4^c^*;^^SSb43J;OTeO/i^;'.e<ttJ-;^^^t^"^^fe;6S^ (Sb Te ) ^ 

a 1— a 1— b 

M Xm^tl^B.J^^^-t^h<D(Dt^i-i, a*5j;m)f*, O^a^l. ;?)^0, O^b^O. 2 

b 

[0059] 7C^M(:i> fc<lcPg^$n5tiC»-C}*/j;V in, Ag. Au. Bi, Se. Al, Ge, P, H 

, Si, C, V, W, Ta, Zn, Mn, Ti, Sn, Pb, Pd, N, 0:}oXXl^±M7vB (Sc, Y*3 

[0060] ttMm4K^^tl^Sb^XXjn:e<D^pfj:<th~:ff^t^'^'^i(>K { (GeTe 

) (Sb Te ) } X Xm^th^%S.^^^-r^h(D(Dt^n. l/3^c^2/3, d^o, 

C 2 3 1-c d 1-d 

[0061] TC^Xf*, i:<^CP5^$4^§t5tD-e^t>feV^;6S, in, Ag, Au, Bi, Se, Al, P, H, Si, 
C, V, W, Ta, Zn, Mn, Ti, Sn, Pb, Pd, N, 0:ir5^rj^±mytm^\)^J:^mt^h 

[0062] 390nm7:cV^U420nmCOiS:S: X ^^^"§1/— if 7t^fflV^6^'^^-^:i, yt^MtVX 

{i, Ag, In, Ge^xxj^^±m7tmx^fji^m^>hmitti^(i^^j:<th-m<07tm^^ 

J^^tVX^t^ZttK K{C$f^b<, ytmxtVXn, Ag, In*3j:tJ^#±m7t:^J;t) 

fj:^mii^hmi~^n^'yti:<th-m(D7cm^^^^tvx^t^:iti!)K t<im'^\^\^\ 

[0063] ^Pi^i|X]i4{:i, ^Sii|XS4(7)«j^fe7n^^'^ti>^li^S^ffiv>fcM+ifi5cft^fet-J;o-C 
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[0065] l2I2^c^$tl.6j:5}-^ %m.^m4:(DmM±.\z.\'t. m^(Dmn,^m^-hw^^-^fvx 
[0067] m~(^mnwm^-^Mim'^fi}^(DmM±. t<\z.m'&^fh^h(ox\-±f^<s fz.t^ 

^ Si^ Zn^ Al^ Ta, Ti> Co^ Zr, Pb^ Ag^ Zn^ Sn^ Ca^ Ce> V> Cu^ Fe^ MgX^^i: 

m^^hmitn^{pf£<th~m<D^m^^tj^mim. m^tm. m<m. ^vwim. 
[0068] w>~<Dm'mmm^\t. %zL(DWinmm^(omimm^^m\L'^n^^\^ftM,n^ 

[0069] %:L(OmWm^n-^ 0 ^U<fi. Snm/^V ^blOOnm(7))f:$^^-rSJ;5i-?l^^$ 

[0070] llI2{i^$tt6J;5(-. ^~(^^m#:Ji5(D^ffiJitc:{i. :»-ISS^S^6>55^fig$ti. 

[0071] ;$:|l5fe^#i^4av>-c«. 'M^UJ^M^^X. IS^ittD— ^<^LTfflv^bt^.. ^lE^ 

[0072] ;*:||Jfe^1^{;i*5V^-C. i^K^Mm,. fi^^-fbi^PtOxSr^^^tb-C-^A/T 

[0073] ;$:«^#tC^3V ^-C. IB^-v-^<Z):g:$^, l^^9'^9lE^-^-^^cDy^>'i5^^^ 
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ib\a-i. 1. o^x<3. o-efo5;it^5j;i90^bv\ 
[0074] ^^MRft^meit. ^7^mRjtm6i^±j^'^tvx^^n^mf^7€m^^ts^it^n^ 

[0075] ^M^!t-m6i-i. 2nm;ieV>b20nm<Z)J¥$^^f 4nm?feV^b20 

[0076] ^mR}t^m6(Dm^:dm'r^^?>m^ia^. ^m^jt^me^mmmti^xm^x^fj: 

L20mn(Dii:$^^i-§(D^5^ 0*U<. 4nmJ^eV>U20nmc^J?:$^#i-§(DdS, 
[0077] Ill2tc^$n2>j;5t-s 5>^fS^&ii6c^*® JiiCfi. ^— <Z)fl«^^Jl7;eiS?1^^$iX 

[0078] *^^sffi^^c^ov^T. ig-(^«i«#:®7{i. ^^is^sji6^a«6^. ^t^m^.^ 

[0079] B-co^S^)i7%?i^^-rSfcJ6(Dt4-*^f*t<tcPS^$tl.?)t><^T!f*''ceV^;5S^ Si. Z 
n. Al. Ta. Ti. Co. Zr. Pb. Ag. Zn. Sn. Ca. Ce. V. Cu. Fe. M&X'0^^^^f)^(b 

mitn^{}^fj:<th-m(D^m^^t^mim. mt<^. mim. -yy^m. fcsv>f* 

[0081] llI2{c^$tL5J;5(ci. H— (^)^«l*:Jl7(D^®_bj3:(i. %m^m^iim^^fyx 

[0082] 3t]^iig8a. 1/— lf^20;5S^a§-f ^jgX'fe<9. ^CO^ffifl, U—" tF^20(DAlt 
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[0084] ymi^m8^mjiS.'r^fc^<Dm\'±. ^^m^mm-T:\ m^^ti^^—^yt2o<D 

[0085] ytmmmsn. m-(Dmmwim7(DmmK. tftmmi^mmKX-^xjfm^tif-> 
-h^. mmm^m^^x. mm-t^^ti^x^x^ nm^Hx-hx\^\ 

[0086] ^mmm8<Dmmi-i. y^}^°>'=^-Tr^^m^x^. ytmmms^m^'r^m^ia-i 
. io/zm/iv^u2ooAtm;ei5$f^L<. ^mm^mm\^^^xm^^fifci^—h^s m 
mm^m\^^x. m~(Dmmi^m7<Dmm^ii^mi^x. tftmrnms^ms^-r^m^K 

(^50 (I mfj:\ ^Ll 50 u W^UV \ 
[0087] U±(D^oKm0.^thtc^m^y'>(:^^Uzn. ^(Dj;5l-bT. y'-'^'timm^in. 

[0088] ms (a) fi. 'f—^i)mm^ti^m(Dytmmv'4:^i^i(D~^u.^mwrmmxm. 
[0089] tftt&mv'-f^^^u^v'—i^^mmt^Kmi^xi-i, ^mmms^^vx. ^is^x-r 

[0090] :^mmmmK:i^\^ >T«> -r — ^^ffi V ^iH^^^T?gH^-r6fcJ6 . 390nmfj:\^ ^LA 

[0091] *fci, 1/— 1f3fe20<7)^N°i7— 4mWj;l9i^<. 12mW^;j^Tl-|g^$tvSo --J-. ^ 
—^^20(Dy<^—l-t,tftnim'f4^i^l(OmmK^n^l^—^tft20(Dy<]7—tVX. 
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[0092] t^mm(Dy<u—\z.n^:^i^lfcu—f^20t^. mi^y'^^^ii^nm^^ti^t, % 

[0093] %m.^m^-x^^^fytmn. '^^i^^mQ\z.^m^fi. ^m^)^^m&(om.mt^ 

[0094] ^)iNISJ^?ji6lc:^^5>^UT'^*tb?)e^m'fbi^f*.i^-if3fe20(c^-r6^i§'l4 
#$-ii:Sr^:(iffllilT'fe§;65, 7f:^^fe^i^t^^*3V^-C{^, )t(DP^^R#^:^Si^v^Sb*5J; 

[0095] r^UT. 5>^iSi^?«6;eiS, e^m>fb^^(7)5^mSW±^-^3P^^;}^. 5>^S/S»6 
[0096] [213 (b) fi^^'fbi^^ei^^^fifbT. 

[0097] W\^\z., 03 (b) mM-^:^(omM^:;:^X. ^iKDmn^M^tt 

[0099] ;^^^s^#^-^3v^-c{4. z.o\.xMi^^fi^um.-^—^i^^xy^wo^<^fzMm--^— 

[0100] ;*:^Jfe^#{ci*3V^-C{:±. :^^^K^&Jl6:a5, ^?fiS;65i^v^e^m^l::^^^ 
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[0102] r5b-C. msMrf^:^^i\^'f—^tmm.-^ich, ^lE^xV^iJ'i l-iai^^nfcT'— 

[0103] 5tlE^7=V^i:7i(c|E^$tbfc7=~— ^^lrS^-r6tC^U-C{*. > 390nm^^V^b4 

[0104] ;*:|life«l#Jc:ioV>Tf*> 'f—-^-^^^ir^fM^%^m.'f-(:^^i\m.t^^-^f\^^\^ 

[0105] if.^m^O:>m%\^i^f^\t. ^5UT. 390nm/^V>L420nm(Dj!S;ft ;L ir^-t^U— 

[0106] ^j^mR}t^m6iz±^^^tL>x^^tix\^^^&^mitmt>^&^t^mK'^m^ti. 
(Dmn^6hi:)^^m6a'fyi,z^mu ^mRjt^m6Kw.m-^-i^i!}m]^^tix. 
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[0107] ^mmmmi^^^f^xn. ^Mmitme^t. 6^mumtm\^^^^mitm^^f^6^t 

20nmcDjf:$^W-r^J:5(-?F^^§ttfc^lE^7^^;^i5'll^. 1/— iJ'^20^Ril^LT> 
[0109] ^M^^^tsMm^. 2nm/^V^b20nm(D)f:$^WUTV^Sm-B^^C, ^j|?SJ^^ji6tC?f^ 

[OHO] &.±(Dtm. :^mmmm^xtiit^ ^j^mRft^mQi^^rnQsi^m^'r^tth},^. 
B^<Dwn^6h^^m6Mmm^^x.^mRjt^mQ\^w5.m-^-^^Mm'r^ 
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[0111] &.r. :^mm(D^^^xmmfj:h(Dt-r^tcib^ mmmisxxfi^m^i^mif^o 
[0112] mmm 

[0113] ^V^-t?. Slte(^«®iC. ZnStSiO (Dm:^^^^—^yhtl.X. y^^^y^V^i^ 

2 

fete j; 19. iooTmi(Dm^^'H-r^^^<Dmmp^m^Mf^\^tco znsi^sio (Dm^^ 

2 

t^3(DZnSiSiO CD^/Vi;b^{i. 80:20-e&ofCo 

2 

[0114] ^V^-e, ^H<D^I8#:®(^^ffilC, Sb. Te^iJ'-y^/h^rUT. ;^^-«5/i5'y>'i/fel;i 

20iim<^i¥$sr^-rs)tM®^?i^^bfco ^mifSLmmmit.. m^itx. sb 

Te ^bfCo 

75 25 

[0115] ^P^jc. TfePJ^iRgcD^Bfc, ZnS.i:SiO (Dm^i\^X'Ofj:^^—^yV^m\^^X. 

2 

y^V>i^m\^^^. 60nm(Dm^^^-i-^mr.<Dmmi^m^B^l^fCo ZnS^SiO (D 

2 

^l'^i^4'(7)ZnS^SiO (D^JUit^i-i, 80:20X^^fCo 

2 

[0116] ^VM?, ^~(DmM,i^m(Dmm^. Art02t(Dm^^y^^mM.^X\ VXd'—¥v 
h^. ^/■^5/^y^i5^^-rSi^t-ck'9. PtOx^^J5fe5>^rLT-a-^. 4nm(Dj?^^^-r65> 

[0117] ^e^lw, ^)5?S^&ii<^*®{:is ZnStSiO (^^'a'^^J;«9^<^S^5'-y5'^^>fflV^■r. 7. 

2 

^■^5/^y>'i/mjC<t«9. 70nm(^Ji:$^^i-^||-(Dil«^$:ji;SrJi^^bfCo ZnS^SiO 

2 

2 

[0118] mk\c. T^')fv^m^wm.\mmm^. mmzmm\^x^ mmjmmmwL^. 
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[0119] ^5bT. i>^^?Si^;^S^b^j:^J^^pi^l^zji:a5?i^^$:j^fc^lE^txV;^^1^>^://^# 1^ 

[0120] 5>ilfSJ^?ii<7>»$^20nmj::i-S;^. *3j:t;?|g— (?5Mfl;#^^(^/¥^^40nmlJ:-r 
[0121] ^m^^-M(Om-^^'iOnm\Z.'^^M.. *5j;tJ?^— (7)^«f2|s:S(Dj?:$^50nml;i-r 

[0122] ^fS^T'^;^^J^1^>':7V^ # i^. ^NV^;^7":yi^x||t5|c^^ttMco3ti5^MM¥« 

grDDUlOOOj (^(S,^) J^ir^/hU ISS30S4O5nm<D#feW— iB^fflW 

iiii^irrb-C. IH^-^— 50nm. 75nm. 112. 5nm 

, 150nni. 225nm*D J: t/300nmi: J;9i-> iiiTcO^#T% 3fef5^T'V;^^5^1^>' 

[0123] |B®^3iit:4. 9m/s 

3feC0S^^-^I7-fl2. 6mWtCiS^L> S^ll5iit{44. gm/st^^^bfCo 

[0124] alJ^^m^^.^l^-^$tt-cv^^o 

[0125] ^v^T^ %uwT^:!^^^iy^/vt2^^xjn'i^. n^i^immmm^m^m^. 
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2. SmWtcl^^bfCo 
[0127] giJ^^^mfi. ^l^-^$nTV^6o 
[0128] [^1] 











(m) 


C/N(dB) 


c/nm 


C/UCdS) 


SO 


32.3 




9.3 


75 


40.5 


39.0 


25,2 


112.5 


41.0 


34.0 


29.1 


ISO 


4B.8 


39.2 




225 


54.2 


35. B 
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